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Abstract 
  The center for Remote Sensing and Ocean Science (CReSOS) was established in Udayana 
University (UNUD) in 2003 with the aid of Japan Aerospace Exploration Agency (JAXA ) and 
National Institute of Aeronautics and Space of Indonesia (Lembaga Penerbangan Dan Antariksa 
Nasional: LAPAN). According to the objectives of CReSOS, JAXA started pilot project in 2003 and 
continued it until 2008. During the period, an education program on satellite remote sensing 
technology has been established in a master course of UNUD. At the same time, international 
cooperative research has also started between UNUD and Japanese research institutes. UNUD and 
Yamaguchi University (YU) established joint master course program in 2009 with the support of 
Grant from Japanese Government under the title of “International Graduate School Cooperation by 
Satellite Remote-Sensing”. Then UNUD and YU expanded the educational program into the double 
degree program in 2011. Some students in the program move to YU and study in the second 
academic year. After getting master degrees from both UNUD and YU, some of them go to Doctoral 
course and acquire PhD. Many valuable papers have been published through the program. The 
program is now expanded not only for Indonesian students but also for students in Southeast Asia 
countries.   
Keywords: Satellite remote sensing, International cooperative education and research,  
Environmental and natural disaster issues
Introduction 
The center for Remote Sensing and Ocean 
Science (CReSOS) was established in Udayana 
University (UNUD) in 2003 with the aid of 
Japan Aerospace Exploration Agency (JAXA) 
and National Institute of Aeronautics and 
Space of Indonesia (Lembaga Penerbangan 
Dan Antariksa Nasional: LAPAN). Professor 
Yasuhiro Sugimori (professor emeritus of Chiba 
University) is the first Director of CReSOS. 
Unfortunately he pass away in 2008 and prof. 
Tasuku Tanaka succeeded him.  
In the year 2009 Yamaguchi University (YU) 
won the Japanese government fund for Inter- 
national Cooperation for Space Technology.  
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Based on this fund UNUD and YU established 
“Joint Master Course for Environment and 
Disaster Mitigation Research”. 
In the year 2012 YU won another Japanese 
government fund. We are now planning how to 
further enhance the current cooperation 
between UNUD and YU.  
 
Establishment of CReSOS 
The objectives of CReSOS are;  
1) to initiate training and education for human 
resources development and to enhance the 
image of Bali island as tourist destination, 
science and technology promotion.  
2) to initiate regional and international 
collaboration among scientists in the field of  
remote sensing. 
3) to invite the researchers from all over the 
world to do research related to application of 
remote sensing.  
4) host seminars, workshops and conferences. 
According to the objectives of CReSOS, JAXA 
started pilot project in 2003 and continued it 
until 2008. During the period, an education 
program on satellite remote sensing technology, 
the theory and its applications, has been 
established in a master course of UNUD. At the 
same time, international cooperative research 
has also started between UNUD and Japanese 
research institutes. The research fields/topics 
were wide as follows;  
a. Bio-diversity of coastal waters in Bali and 
neighboring islands. 
b. Monitoring and exploration of the marine 
resources and environment. 
c. Empowering the society in coastal areas to 
increase their productivity. 
d. To attain better understanding of the 
sea-dynamic, land- atmospheric interaction. 
e. Coastal zoning particularly in the region of 
Southeast Asia.  
As can be seen from the above, the research 
fields/topics were limited to those have been 
related to the ocean science at first, but have 
been expanded to disaster mitigation.  
We have also established the cooperation 
with Indonesia Ministry of Education, Bureau 
of International Cooperation (DIKNASA).  
 
Joint Master Course 
In 2009, as mentioned in Introduction, 
UNUD and YU established joint master course 
program with the support of Grant from 
Japanese Ministry of Education, Culture, 
Sports, Science and Technology (MEXT) under 
the title of “International Graduate School 
Cooperation by Satellite Remote-Sensing”. 
Then UNUD and YU expanded the educational 
program into the double degree (DD) program 
in 2011. Some UNUD students who take the 
DD program move to YU and study in the 
second academic year. During the stay in YU, 
they write the first master thesis and then go 
back to UNUD to write the second thesis at the 
end of the second year. After getting master 
degrees from both UNUD and YU, some of 
them enter Doctoral course and acquire Ph.D. 
in YU. Through these educational and research 
activities, many valuable fruits have been 
obtained. Main published papers are listed at 
the end of this paper. The program is now 
expanded not only for Indonesian students but 
also for students in Southeast Asia countries.   
   
Joint master course education program 
  To start the education program, we needed to 
know differences in education system between 
UNUD and YU and then to adjust them. The 
organizations which are responsible to the 
program and the academic system in both 
universities are as listed in Table 1. 
 
The required units in both universities are 
also different and are listed in Table 2. 
 
 Ten subjects (20 units) listed in Table 3 were 
designated as sharedlectures. These lectures 
are delivered simultaneously both to Sudirman 
campus (Denpasar city) of UNUD and Tokiwa 
campus (Ube city) of YU through the remote 
lecture system which we developed using 
internet. At most students of UNUD work in 
daytime, the shared lectures start at 15:10 in 
Bali time (16:10 in Japan time). Two classes are 
given per day. To perform the shared lecture, 
many professors and experts participate and 
contribute not only from UNUD and YU but 
also from other organizations such as JAXA, 
Hokkaido University, University of Tokyo, 
Chiba University, Tokai University and so 
forth.     
Photograph 1 shows a snapshot taken after 
the shared lecture in UNUD. The back screen 
is the classroom in YU. 
 
Double degree program 
By expanding and making use of the joint  
Table 1 Responsible organizations and academic 
systems in both universities. 
Table 2 Required units for master degree.  
 
master course education program, we designed  
the double degree (DD) program. In the DD 
program, students in UNUD can obtain the 
degree of Mater of Engineering (ME) from YU, 
and Master of Science (MS) from UNUD by 
staying one year in YU in the second academic 
year. The DD students can bring 10 units when 
they are enrolled in YU, that is, they need to 
take more than 20 units in YU. After finishing 
the master thesis, they come back to UNUD 
and starts study for the second master thesis.  
To make it easier, joint research tutorial 
system is provided. In addition, some 
professors were entitled as “Visiting (associate) 
professor” each other. Photography 2 shows the 
ceremony of the certification. 
As there is no Ph.D. course for environment 
or disaster mitigation in UNUD, most DD 
students go to Ph.D. course in YU. The number 
of DD students is as follows; 
   Class 2010: 3 students and  
2 students in Ph.D. in YU 
   Class 2011: 3 students and  
2 students in PhD in YU 
   Class 2012: 3 students  
   Class 2013: 3 students 
 
  The activities by the students have promoted 
the international cooperative research between 
UNUD and YU and bore fruitful results as 
explained in the next section and listed at the 
end of this paper 
   
Joint master course education Research 
The research topics are rich in variety as 
Ocean environment & fishery, Climate change 
and oceanography, Weather and land process, 
Precipitation and natural disasters, Disaster 
mitigation, such as tsunami disasters, flood, 
and so forth. 
 
(1) Ocean environment & fishery 
  Figure 1 shows one of the examples of the 
results from this research theme. It shows the 
relationship between the number and locations 
of Big-eye tuna caches and the spatial  
distribution of Sea Surface Temperature(SST) 
in Indian Ocean in March (left) and August 
(right) in 2010. This research combines the 
fishery and satellite remote sensing technology. 
By making use of these results, Efficient and 
sustainable fishery is expected. 
 
(2) Climate change and oceanography 
  It is thought that the temperature of the 
ocean around Indonesian archipelago may have 
strong effect to the world climate. Figure 2 
shows the seasonal variability of SST, U-WS 
and RR in the Indian and Pacific oceans at the 
observed locations. The variability is average of 
ten years observation. These basic data will be 
useful to understand the cause of abnormal 
climate phenomena such as El Nino, La Nina 
and so forth.  
Table 3 Subjects of the joint master course 
 education program, 
Photo.1 A snapshot taken after a shared lecture. 
Photo.2 Ceremony of the certification of visiting 
        professor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Relationship between the number and locations of Big-eye tuna caches and the spatial  
distribution of Sea Surface Temperature(SST) 
Fig.2 seasonal variability of SST, U-WS and RR in the Indian and Pacific oceans around  
the Indonesian archipelago 
Fig.3 relationship between rainfall and occurrence of flood 
(3) Precipitation and groundwater level 
  Figure 3 shows the relationship between the 
rainfall and the occurrence of the flood. The 
time history (upper left figure) and the space 
distribution (right figure) of the rainfall were 
observed by GSMaP. This kind of research will 
be useful to understand the mechanism of the 
occurrence of flood and disaster reduction. 
 
(4)Disaster mitigation 
(a) Tsunami inundation area 
  On March 11 in 2011, a magnitude nine (M9) 
earthquake attacked the north-east Japan area 
and severe tsunami devastated very wide area. 
To determine the attached area by tsunami is 
very important to grasp the damaged area and 
damage situation of there. Figure 4 illustrates 
the obtained inundation area by the tsunami in 
Rikuzentakata city. Figure(a) is a true-color 
image obtained from ALOS-AVNIR-2. Green 
area in Fig.4(b) represents the inundation area 
by using NDVI. Figure4(c) represents the 
inundation area (white zone) from ALOS- 
PALSAR.  
 
(b) Fool inundation area 
  Figure 5 shows an example analysis of flood 
inundation area caused by heavy rain in 
Thailand in 2011. Figure (a) is the image before 
the occurrence of the flood and (b) that after the 
occurrence of the flood. They were obtained 
using NDVI. Blue area represents water zone 
while red area vegetation zone. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4(a) True-color image of Rikuzentakata 
after the tsunami attack. 
Fig. 4(b) NDVI image of the inundation area 
due to the tsunami. 
Fig. 4(c) The inundation area obtained from 
SAR image. 
Fig. 5(a) Before the heavy rain 
Fig. 5(b) Inundation area after the heavy rain 
New Initiative 
   In 2013, Yamaguchi University won another 
Japanese Government Fund for enhancing the 
International Collaboration. We are planning 
to invite the master course students from the 
South-East Asian countries, such as Thailand, 
Malaysia, Vietnam, Philippine, and east Timor 
to the new academic year 2014 from September 
2014. We, Yamaguchi University and Udayana 
University, jointly enlarge cooperation with the 
Indonesian Government, Research Institutes 
and Universities. We are now under way to sign 
the MOU for cooperation with Ministry of 
Finance, Indonesia. 
 The use of Synthetic Aperture Radar (SAR) is 
promising for the research on Environment and 
Disaster mitigation, in particular, by virtue of 
the recently launched ALOS-2 satellite data.   
   In 2012, the sister cooperative project, 
“Restoration of Deforest Areas by Symbiosis 
Technology”” emerged from the current joint 
project. We have established the pilot site on 
Batur Mountain north of Bali Island.  
  Through the cooperative activity, YU joined 
Sentinel Asia and was assigned as a member 
of Data Analysis Node (DAN) as the first 
university in Japan, and have contributed by 
providing useful imaged through the web-site.     
 
Summary 
   We reviewed the joint educational and 
research projects between Udana and 
Yamaguchi University since 2003. From this 
project, we accomplished:  
(1) Mutual understandings between two 
countries; 
(2) New findings in environment and disaster 
mitigation research in the South-East Asia;  
(3) Growing up young Scientists  
(4) Confirmation of capability of space 
technology for environment and disaster     
mitigation research. 
We are looking forward to expanding the 
current project to the South-Asian countries 
and other research institutes and universities.    
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